SUMMARY Inhibitory effect of serum on collagenolysis was studied in rat hepatic slices. Sera of patients with cirrhosis contained low concentrations of inhibitors. Higher concentrations were found in sera from patients with chronic active hepatitis and chronic persistent hepatitis, than in healthy individuals. It is suggested that changes of the serum inhibitory activity are responsible for the control of collagen degradation in the injured liver.
Chronic hepatic disorders are associated with accumulation of excess of collagen in the liver and hepatic fibrosis is important in the development of serious hepatic dysfunction. 1-3 Collagen degrading enzymes in fibrotic hepatic tissue have been studied by numerous investigators. It is generally accepted that collagen degradation is raised under conditions of fibrosis. Increased activity of collagenase,4 5 collagen peptidase6 7 and collagenolytic cathepsin8 9 has been described in the liver. It has been suggested that increased degradation of collagen is a defensive mechanism against fibrosis, but it is usually insufficient to successfully diminish the fibrotic process.8 10 The mechanism of accelerated degradation of collagen fibres in the liver is unclear. Degradation of collagen needs the controlled action of a group of specific enzymes capable of selectively cleaving this fibrous protein. It was found that non-specific proteolytic enzymes were able to activate collagenase -the main enzyme responsible for cleavage of collagen. The nature of this phenomenon is controversial. Proteolytic removal of the inhibitor from enzyme-inhibitor complex, or proteolytic activation of procollagenase, have been suggested. 1' 12 Recently increased activity of collagenase and changes of active to proteolytically activated enzyme ratio have been shown in hepatic tissue of rats chronically treated with carbon tetrachloride.10 In the present study an attempt was made to estimate the collagenolysis inhibitory activity of the blood serum from patients with chronic liver disorders.
Methods

PATIENTS
The study was done on 25 patients with hepatic cirrhosis (16 men: aged 43-61 years). Seventeen had chronic active hepatitis (eight women, nine men: aged 39-56 years), 23 had chronic persistent hepatitis (13 women, 10 men: aged 42-55 years), and 30 healthy individuals (23 men: aged 32-53 years).
Blood was collected at 7 am after 10 hours of fasting. The sera were diluted with physiological saline in order to normalise the total protein concentration to 50 g/l.
ANALYSIS
Wistar rat liver slices prepared as for tissue culture were used. 13 It was found that these conditions were adequate for the investigations on living hepatic slices. 14 Collagen degrading enzyme activity was measured as hydroxyproline concentration liberated from collagen by enzymes presented in hepatic slices. Collagen degradation was determined according to Sopata et al. 15 In brief, rat hepatic slices (500 mg), reconstituted polymerised collagen fibres (5 mg), serum (05 ml) and 0-05M Tris-HC1 buffer pH=7.5 containing 0005M CaC12 and 0-2M NaCl were incubated for 18 h at 37°C. Control In the present study decreased inhibitory activity was found in sera from patients with cirrhosis. These changes were probably connected with hepatic cell failure. Increased inhibitory activity in sera from patients with chronic hepatitis can be explained as an acute-phase reaction to chronic inflammation.
It is difficult to determine the details of the described effect of sera upon collagen degradation, because substances originating from the liver samples and the sera acted simultaneously. The phenomena observed may depend on the action of the serum on proteolytic activation of collagenase, or on direct inhibition of the enzyme by serum proteins. Thus direct, or indirect mechanism can exist. Another limitation stems from the use of an exogenous substrate -the rat liver slices -for investigation of human sera. Substrate specificity of collagenase, as well as quantitative changes of the collagen fibres in the course of hepatic fibrosis, are still subjects of controversy. All these limitations have to be taken into consideration in the interpretation of the results.
The place of the present observations in the natural history of hepatic fibrosis is unclear. It is possible that the decreased serum inhibitory activity is connected with elevated collagen degradation in the liver.
This mechanism may act against collagen accumulation (hepatic self-defensive reaction) as was suggested previously.10 Further investigations, including studies with purified degrading enzyme preparations, are needed.
